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K\GURORJLFDODQGHQYLURQPHQWDOSDUDPHWHUVKHOSV WRUHYHDO WKHUHODWLRQVKLSVEHWZHHQPRYHPHQWVDQGWKHGLIIHUHQW
SDUDPHWHUV DQG LW LV LQGLVSHQVDEO\ QHFHVVDU\ WR WKH GHYHORSPHQW RI HDUO\ ZDUQLQJ V\VWHPV ,Q FRQWUDVW ZLWK WKH
LQWHUPLWWHQW JHRGHWLF PHDVXUHPHQWV *36 ('0 SUHFLVH OHYHOOLQJ WKH FRQWLQXRXVO\UHFRUGLQJ KLJKO\VHQVLWLYH
ERUHKROHWLOWPHWHUVDQGH[WHQVRPHWHUVDUHHVSHFLDOO\VXLWDEOHIRUWKHLQYHVWLJDWLRQVRIWKHVHUHODWLRQVKLSV.PSHOHW
DO  )DELDQ HW DO  0HQWHV    +\GURORJLFDO SURFHVVHV SOD\ D YHU\ LPSRUWDQW UROH LQ
GHYHORSPHQW RI ODQGVOLGHV HJ&DVDJOL HW DO 5LQDOGL HW DO 6LPRQ HW DO 7HUOLHQ   VR
XQGHUVWDQGLQJ WKHLU UROH LQ GHWHUPLQLQJ KLJK EDQN VWDELOLW\ LV DQ LPSRUWDQW UHVHDUFK WDVN 7ZR WHVW VLWHV RQH LQ
'XQDI|OGYiUDQGWKHRWKHULQ'XQDV]HNFVĘZHUHFKRVHQIRUWKHLQYHVWLJDWLRQRIWKHUHODWLRQVKLSVEHWZHHQKLJKEDQN
WLOWVDQGK\GURORJLFDQGHQYLURQPHQWDOHIIHFWV,QWKLVSDSHUWKHUHVXOWVRIWKHLQYHVWLJDWLRQVDUHGHVFULEHG
7HVWVLWHV
7KHORFDWLRQVRIWKHWHVWVLWHVDUHVKRZQLQ)LJ2QERWKWHVWVLWHVPRUHODQGVOLGHVRFFXUUHGLQWKHODVWFHQWXU\,Q
'XQDV]HNFVĘWKHODWHVWODQGVOLGHZDVRQ)HEUXDU\7KHKHLJKWRIWKHKLJKORHVVZDOOLVDERXWPDERYHWKH
DYHUDJHZDWHUOHYHORIWKH5LYHU'DQXEH,Q'XQDI|OGYiUWKHKHLJKWRIWKHORHVVZDOODWWKHWHVWVLWHLVP7KH
'LJLWDO7HUUDLQ0RGHO'70RIWKHWHVWVLWHVLVVKRZQLQ)LJ7KHWHVWVLWHVDUHGHVFULEHGE\0HQWHVHWDO
DQGÒMYiULDWDOLQGHWDLO



)LJ'LJLWDO7HUUDLQ0RGHO'70RIWKH'XQDV]HNFVĘDDQG'XQDI|OGYiUEWHVWVLWHLQ+XQJDU\*:*:*:GHQRWHWKHSRVLWLRQRI
WKHJURXQGZDWHUOHYHOVHPVRUV7LVWKHWLOWPHWHURQWKHVWDEOHDQG7LVWKHWLOWPHWHURQWKHXQVWDEOHSDUWRIWKH'XQDV]HNFVĘKLJKEDQN77LV
WKHWLOWPHWHURQWKHWRSDQG7)DWWKHWRHRIWKH'XQDI|OGYiUKLJKEDQN9(VKRZVWKHSRVLWLRQRIWKHYHUWLFDOH[WHQVRPHWHU
0HWKRGRORJ\
)RUFRQWLQXRXVPRQLWRULQJWKHPRYHPHQWVRIWKHKLJKEDQNVWZRERUHKROHWLOWPHWHUV0RGHO$PDGHE\$SSOLHG
*HRPHFKDQLFV ,QF  ZHUH LQVWDOOHG RQ WKH WHVW VLWHV 7KHVH WLOWPHWHUV KDYH D GXDOD[LV WLOW DQG D EXLOWLQ
WHPSHUDWXUH VHQVRU 7KLV ODWWHU VHUYHG IRU LQVWUXPHQW DQG VRLO WHPSHUDWXUH PHDVXUHPHQW LQ WKH ERUHKROH 7KH
UHVROXWLRQRIWKHWLOWDQGWHPSHUDWXUHVHQVRUVLVPUDGDQGq&UHVSHFWLYHO\7KHWLOWPHWHUVZHUHLQVWDOOHGLQ
PGHHSERUHKROHV,Q'XQDV]HNFVĘRQHWLOWPHWHU7ZDVLQVWDOOHGRQWKHVWDEOHDQGWKHRWKHULQVWUXPHQW7RQWKH
XQVWDEOHSDUWRIWKHKLJKORHVVEDQN)LJD7KHLQVWUXPHQWVDUHRULHQWHGVRWKDWWKHLU[D[HVSRLQWWRWKHHDVWDQG
WKHLU\D[HV WR WKHQRUWK7LOWPHDVXUHPHQWVKDYHEHHQFDUULHGRXW VLQFH2FWREHU7ZRZDWHU OHYHOJDXJHV
ZHUHLQVWDOOHGDWORFDWLRQV*:LQ2FWREHUDQG*:LQ0DUFK*:LVORFDWHGFDPZHVWRIWKH
XQVWDEOHEORFNZKLOH*:LVDSSUR[LPDWHO\PVRXWKRI*:DWDVOLJKWO\ORZHUKHLJKW)LJD
,Q'XQDI|OGYiURQHWLOWPHWHUZDVORFDWHGRQWKHWRS77DQGWKHRWKHUDWWKHIRRW7)RIWKHKLJKEDQN)LJELQ
7KLVODWWHUWLOWPHWHULVDERXWPIDUIURPWKH5LYHU'DQXEHDQGLVIXQFWLRQLQJEHORZWKHJURXQGZDWHUOHYHO
EXW WKLV FLUFXPVWDQFH GRHV QRW LQIOXHQFH LWV VWDELOLW\ 0HQWHV  7KH+y FRPSRQHQW RI WKH WLOWPHWHUV ZDV
GLUHFWHGWRHDVWDQGVRWKH+xFRPSRQHQWVKRZVWRVRXWK,QDVHQVLWLYHERUHKROHZLUHH[WHQVRPHWHU9(ZDV
LQVWDOOHGRQWKHWRSRIWKHKLJKZDOOFORVHWRWKHWLOWPHWHU777KHOHQJWKRIWKHH[WHQVRPHWHULVPDQGLWLVDEOHWR
PHDVXUHYHUWLFDOGLVWDQFHYDULDWLRQVLQDUDQJHRI±PPZLWKDUHVROXWLRQRIEHWWHUWKDQȝP0HQWHV
423 Gyula Mentes /  Procedia Earth and Planetary Science  15 ( 2015 )  421 – 427 
,QDJURXQGZDWHUOHYHOVHQVRU*:ZDVLQVWDOOHGLQDZHOODERXWPIDUIURPWKHKLJKZDOO)LJE
2QERWK WHVW VLWHV WKH DLU WHPSHUDWXUHZDVPHDVXUHG DW WKHJURXQG VXUIDFHRQ WKH WRSRI WKHKLJKEDQN7KH WLOW
H[WHQVRPHWULFWHPSHUDWXUHDQGJURXQGZDWHUOHYHOGDWDZHUHFROOHFWHGZLWKDVDPSOLQJUDWHRIVDPSOHKRXU'DLO\
DYHUDJHVZDWHUOHYHOGDWD':/RIWKH5LYHU'DQXEHKDYHEHHQGRZQORDGHGIURPWKHSXEOLFO\DYDLODEOHZHEVLWHRI
WKH'LUHFWRUDWHRI:DWHU0DQDJHPHQWZZZYL]XJ\KX
7LOWPHWHU DQG H[WHQVRPHWHU GDWDZHUH FRUUHODWHGZLWK WKH JURXQGZDWHU DQG ULYHUZDWHU OHYHO GDWD0XOWLYDULDEOH
5HJUHVVLRQDQDO\VLV095ZDVFDUULHGRXWEHWZHHQWLOWH[WHQVRPHWULFGDWDDQGWKHK\GURORJLFGDWDWRLQYHVWLJDWH
WKHHIIHFWRIWKHZDWHUOHYHOYDULDWLRQVRQWKHKLJKEDQNPRYHPHQWV
5HVXOWVDQGGLVFXVVLRQV
4.1. Movements of the high bank in Dunaföldvár  
7LOWPHDVXUHPHQWV LQ'XQDI|OGYiU IURP WRKDGEHHQ HYDOXDWHGE\0HQWHV HW DO 7KH UHVXOWDQW
ORQJWHUP WLOW RI WKH KLJK EDQN FDOFXODWHG IURP WKH GDWD UHFRUGHG IURP  -XQ  WR  -XO\  LV  ȝUDG
WRZDUGVWKHVRXWKHDVW)LJXUHVKRZVWKHGDWDPHDVXUHGIURP-DQXDU\WR6HSWHPEHUVLQFHIURP
-DQXDU\WKHJURXQGZDWHUOHYHOZDVDOVRUHFRUGHG
7KHFRUUHODWLRQFRHIILFLHQWVEHWZHHQ WLOWYHUWLFDOH[WHQVLRQDQGZDWHU OHYHOVDUHJLYHQ LQ7DEOH7KHFRUUHODWLRQ
FRHIILFLHQWV DUH VPDOO 7KH LQFUHDVLQJ ZDWHU OHYHOV FDXVH WKH YHUWLFDO FRQWUDFWLRQ RI WKH KLJK EDQN GXH WR WKH
LQFUHDVHGSRUHSUHVVXUHDWWKHERWWRPRIWKHKLJKEDQNQHJDWLYHFRUUHODWLRQ7RJHWDTXDQWLWDWLYHLQVLJKWLQWRWKH
HIIHFWRIWKHZDWHUOHYHOVDQGWHPSHUDWXUHRQWKHWLOWWKHUHVXOWVRIWKH095DUHDOVRJLYHQLQ7DEOH7KHHIIHFWRI
WKHJURXQGZDWHUOHYHOYDULDWLRQLVPRUHWKDQWKUHHRUGHUVRIPDJQLWXGHJUHDWHUWKDQWKDWRIWKH5LYHU'DQXEH)RU
H[DPSOHDJURXQGZDWHU OHYHOULVHRIRQHPHWUHFDXVHVDQHDVWZDUGWLOWRIȝUDGRI WKHKLJKEDQNZKLOHRQH
PHWUH RI WKH ZDWHU OHYHO ULVH RI WKH 5LYHU 'DQXEH FDXVHV RQO\  ȝUDG WLOW 7KH HIIHFW RI WKH DLU WHPSHUDWXUH
YDULDWLRQLVDOVRQRWDEOH

7DEOH&RUUHODWLRQDQGUHJUHVVLRQFRHIILFLHQWVEHWZHHQWLOWYHUWLFDOGLVSODFHPHQW9(GDWDDQGWKHZDWHUOHYHORIWKH5LYHU'DQXEH':/WKH
JURXQGZDWHUOHYHO*:DQGWKHDLUWHPSHUDWXUH7
7LOWFRPSRQHQWV
DQGYHUWLFDOH[W &RUUHODWLRQFRHIILFLHQWV 5HJUHVVLRQFRHIILFLHQWV
':/ *: 7 ':/ *: 7
776    ȝUDGP ȝUDGP ȝUDG.
77(    ȝUDGP ȝUDGP ȝUDG.
7)6    ȝUDGP ȝUDGP ȝUDG.
7)(    ȝUDGP ȝUDGP ȝUDG.
9(    PPP PPP PP.

6\PEROVPHDQV77677(DQG7)67)(GHQRWHWKHVRXWKDQGHDVWWLOWFRPSRQHQWVRQWKHWRSDQGDWWKHIRRWRIWKH
KLJKEDQNUHVSHFWLYHO\3OXVVLJQGHQRWHWLOWVLQWKHVRXWKDQGHDVWQHJDWLYHVLJQLQWKHQRUWKDQGZHVWGLUHFWLRQV
3OXVVLJQRIWKHYHUWLFDOH[WHQVLRQPHDQVGLODWDWLRQ
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
)LJ'DWDUHFRUGHGLQ'XQDI|OGYiUIURP0DUFKWR6HSWHPEHU77677(DQG7)67)(GHQRWHWKHVRXWKDQGHDVWWLOW
FRPSRQHQWVRQWKHWRSDQGDWWKHIRRWRIWKHKLJKEDQNUHVSHFWLYHO\7LOWVJRLQJLQWKHSRVLWLYHGLUHFWLRQPHDQWLOWVLQWKHVRXWKDQGHDVWGLUHFWLRQ
DQGLQYHUVHO\9(GHQRWHWKHYHUWLFDOH[WHQVLRQPHDVXUHGE\WKHERUHKROHWLOWPHWHU7KHFXUYHJRLQJLQWKHSRVLWLYHGLUHFWLRQPHDQVH[WHQVLRQ
':/DQG*:GHQRWHWKHZDWHUOHYHOYDULDWLRQRIWKH5LYHU'DQXEHDQGJURXQGZDWHUOHYHOUHVSHFWLYHO\

4.2. Movements of the high bank in DunaszekcsĘ 
7KHPRYHPHQWVRIWKH'XQDV]HNFVĘKLJKEDQNZDVVWXGLHGE\ÒMYiULHWDODQG%iQ\DLHWDORQWKH
EDVLVRIJHRGHWLF *36SUHFLVH OHYHOOLQJDQG('0PHDVXUHPHQWV6LQFH LQDQHZUXSWXUHDSSHDUHGRQ WKH
KLJKEDQNKHUHWKHGDWDUHFRUGHGEHWZHHQ-DQXDU\DQG0D\DUHVKRZQLQ)LJ,QWKHWLOWRI
WKHXQVWDEOHSDUWDFFHOHUDWHGWRZDUGVWKHZHVW7(DQGQRUWK71GLUHFWLRQV)LJ7KHWLOWRVFLOODWLRQRIKLJK
PDJQLWXGHRIWKHWLOWPHWHU7LQVRXWKQRUWKGLUHFWLRQLVLQFRQQHFWLRQZLWKWKHVXEVLGHQFHRIDERXWRQHPHWUHRIWKH
XQVWDEOHSDUWGXULQJWKHZLQWHUDQGLQWKHHDUO\VSULQJRI7KLVODVWSHULRGLVVKRZQLQ)LJ7KHHIIHFWRIWKH
ULVLQJJURXQGZDWHUOHYHOLVREYLRXV7KLVSURFHVVLVVLPLODUWRWKHWLOWVEHIRUHWKHODUJHVOXPSRQ)HEUXDU\
ÒMYiULHWDO


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
)LJ'DWDUHFRUGHGLQ'XQDV]HNFVĘIURP-DQXDU\WR0D\7(71DQG7(71GHQRWHWKHHDVWDQGQRUWKWLOWFRPSRQHQWV
RQWKHVWDEOHDQGRQWKHXQVWDEOHVOLGLQJSDUWRIWKHKLJKEDQNUHVSHFWLYHO\7LOWVJRLQJLQWKHSRVLWLYHGLUHFWLRQPHDQWLOWVLQWKHQRUWKDQGHDVW
GLUHFWLRQDQGLQYHUVHO\':/*:DQG*:GHQRWHWKHZDWHUOHYHOYDULDWLRQRIWKH5LYHU'DQXEHDQGJURXQGZDWHUOHYHOVUHVSHFWLYHO\

)LJ'DWDUHFRUGHGLQ'XQDV]HNFVĘIURP$XJXVWWR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